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SUMMARY 
A consortium of five laboratories, under the coordination of RIKILT – Institute of Food Safety, 
organized three training courses for a total of 25 microscopists for the detection of animal proteins in 
feeds at three different locations. 
A four day program was developed, including general introductions on ring trials, legislation and 
alternative methods, introduction to microscopy and to the use of the decision support system ARIES, 
practicing of the sedimentation procedure, extensive practicing on the detection of animal proteins in a 
range of feed samples, at least two blind tests in order to monitor any progress during the course, and a 
proper way to evaluate the course and its results. 
The first blind series of samples, analyzed by the partners after one and a half day of practicing showed 
remarkable good results. The third and final test showed comparable results with sensitivity scores 
generally more than 90%. Exceptions are the samples with a contamination of 0.5% of feather meal, 
which was not detected in all cases. For several types of contamination an improvement of sensitivity 
was achieved. The six evaluated aspects of the quality of the contents of the courses and of the 
educational value all received from the participants a score of 4 or higher at a scale from 1 to 5. The 
quality of the equipment (microscopes, computers) is the most important aspect of the topic  “local 
organization” and this aspect received the only score below 4 (3.5 overall average). The average score 
for general organization (4.4) and for usability of the trained topics in own laboratory (4.1) is good. 
Future training courses should additionally focus on quantification or on the detection of particles other 
than bones or muscles (feather meal, horn, leather, blood, plasm).  
General conclusions and specific recommendations are made in the report. The main conclusion is that 
the participants have achieved a sufficient level of expertise during the training courses. The optimal 
number of participants for a training course is eight (8). Each participant should have a research 
microscope with filter sets for polarization and a set of chemicals and glassware at its possession. The 
future CRL animal proteins should build up and maintain a collection of research microscopes, stereo 
microscopes, microscopes for instruction and other equipment necessary for organizing training courses 
in a regular way. Training courses should be diversified for expertise level (starting level, advanced 
level). Every official control laboratory should have a license of the support system ARIES. In this way 
a standardized set of information, documentation and identification tools is available. This will greatly 
optimize communication for support on specific situations and will facilitate E-learning activities. 
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1 INTRODUCTION 
In 2004 two training courses for the microscopic detection of animal proteins in feeds have been 
organized on behalf of the Directorate-General Health and Consumer Protection (DG-SANCO) by  the 
Technical Assistance Information Exchange Office (TAIEX; DG-Enlargement) and the  Institute for 
Reference Materials and Measurements (EC-JRC-IRMM). These courses were meant for microscopists 
from the new member states. In total 16 scientists and technicians have been trained from 9 countries 
(Malta does not have an active control program). A report is available. 
It appeared from recent ring trial studies that training for microscopists from existing member states 
would be appropriate as well. DG-SANCO decided to grant a project for training of these microscopists 
and sent a tender to five European laboratories active in this field (CRA-W Gembloux (BE), DPD 
Lyngby (DK), EC-JRC-IRMM Geel (BE), LUFA NORD-WEST Hameln (DE), RIKILT Wageningen 
(NL)). These five laboratories decided to present one project proposal under the coordination of RIKILT 
– Institute of Food Safety for training of 25 microscopists for the detection of animal proteins in feeds at 
three different locations (RIKILT Wageningen, DPD Lyngby and CRA-W Gembloux). This project 
proposal was accepted by DG-SANCO.  
The organization, results and evaluation of the three training courses is presented in this report. 
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2 ORGANIZATION 
Staff members of DG-SANCO contacted all Chief Veterinary Officers in the 15 existing Member States 
to propose scientists for attending the courses. This information was forwarded to RIKILT, where the 
proposed participants were scheduled for the training courses. RIKILT has sent invitations by E-mail 
and has arranged organizational details with the local organizers and the participants. Luxembourg did 
not send a name of a proposed participant, since this member state does not perform its own analyses. It 
appeared to be difficult to arrange the participation of microscopists from some member states. Where 
necessary this was discussed with the participants during the training course, and contact information 
has been updated where appropriate. All participants are listed in Annex 4. 
The organizers developed a program, based on the experience from the two TAIEX workshops, adjusted 
to a four day schedule. Topics and requirements were: general introductions should be presented on ring 
trials, legislation and alternative methods, introduction to microscopy and to the use of the decision 
support system ARIES are required, sedimentation as part of the procedure should be included, at least 
two blind tests should be included in the program in order to monitor any progress during the course, 
and there should be a proper way to evaluate the course and its results. The resulting program is 
presented in Annex 1. 
The training topics were set as follows: 
Training 1: goal: to get acquainted with the materials and with ARIES as training tool. Materials: pure 
meals, labeled.  
Additional: feeds collected from practice, blind. This means that some of these feeds are not 
contaminated and some others are contaminated with fishmeal only. Confusion with vegetable material 
can be trained. These samples can be used for practicing the sedimentation procedure as well, in order to 
avoid spilling of valuable material. 
Sedimentation: every participant will make sediments of 5 samples selected from practice. Target: 2 
samples without and 2-3 samples with fishmeal. One of the samples with fishmeal will be spiked with 
0,1 % MBM in advance by the hosting institute.  
Training 2a: material: first series of blind samples. Goal: first practice for evaluation of blind feed 
samples. Results will be reported on a sheet. It is required to do 4 samples in three hours. The evaluation 
was done individually. 
Training 2b: material: second series of blind samples consisting of the material that is sedimented by the 
participant him/herself. Goal: practice for evaluation of blind feed samples, and checking the efficiency 
of the individual sedimentation. Results will be reported on a sheet. It is required to do 5 samples in 
three hours, which means a shorter examination time per sample. Individual evaluation and check of 
improvement compared to the first blind series, if possible. 
- Test: goal: final examination of the performance. Samples are selected from blind series of training 2a. 
Final evaluation: in a plenary session the results of both training session 2a and 2b as well as the final 
test will be evaluated anonymously. 
It appeared necessary to accept some modifications in the programs of the local training courses, e.g. for 
the number of samples per session. These modifications did not have a major influence on the scope of 
the training.  
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Additional topics for the Friday morning session were organized depending on the individual 
possibilities of the local laboratory: 
• Wageningen (RIKILT): introduction to the sample preparation room and the sample routing 
procedures through the laboratories. 
• Lyngby (DPD): preparation of oil and fat samples. 
• Gembloux (CRA-W): introduction to PCR detection of DNA, and to detection of animal 
particles by near infrared microscopy and near infrared imaging. 
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3 RESULTS 
The program included three different tests of blind samples in order to test the progress in the 
knowledge for detection of animal proteins. For a general evaluation of these results the second test is 
not included, since this test was based on material that was sedimented by the participants. The first and 
the third (final) test were based on material sedimented by the hosting institute and therefore 
comparable to each other. The individual results are presented in Annex 2. The pooled results are 
presented in the Table 1. 
The first blind series of samples, analyzed by the partners after one and a half day of practicing showed 
remarkable good results. The third and final test showed comparable results, except for the samples with 
an exclusive contamination 
with animal proteins (i.e. no 
fishmeal): 0.1% of MBM 
generally poses no problem, but 
a contamination with 0.5% of 
feather meal was not detected 
in all cases. In recent ring trials 
scores higher than 90% for the 
different types of samples have 
been achieved as well, except 
for the samples contaminated 
with both fish meal (5%) and 
meat and bone meal (terrestrial 
animal; 0.1%), for which a 
sensitivity of approx. 76% was 
achieved in recent ring trials. 
The results of the current 
training courses can formally 
not be compared with official 
validation studies or 
proficiency tests, since the 
participants in a training course 
received support and training in 
advance of the tests. Moreover, the tests of the training are not based on officially prepared samples, and 
the sample sets showed differences between the three training courses. The results of the individual 
training courses (see Annex 2) are too small for any statistical analysis. Nevertheless, when stating the 
situation that training just in advance of a test might positively influence the result of that test, it can be 
concluded that the training courses were successful in general terms. 
 
 
first blind series, detection of terrestrial animal proteins 
composition results 
fish MBM present absent percentage 
correct 
none none   2 23   92   % 
5% none   3 22   88   % 
none 0.5%  a   3   2   60   % 
none 0.1% 33   2   94.3 % 
5% 0.1% 32   2   94.1 % 
a: 0,5% feather meal 
 
third blind series, final test, detection of terrestrial animal proteins 
composition results 
fish MBM present absent percentage 
correct 
none none   1 24   96   % 
5% none   2 33   94.3 % 
none 0.5%  a 18   7    72   % 
none 0.1% 23   2   92   % 
5% 0.1% 23   2   92   % 
a: 0,5% feather meal 
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4 EVALUATION 
In the evaluation forms a total of 13 items are included, pertaining to several general aspects. The results 
are fully presented in the tables in Annex 3. These results will be discussed per training course or in 
general depending on the type of aspect. 
 
Quality of the contents of the courses and of the 
educational value (program: balance between 
presentations and workshop activities, quality of 
the general presentations, quality of introductions 
to microscopy, time availability for actual sample 
examination, educational capacity of trainers, 
applicability and use of ARIES). The six aspects 
of the training courses all received a score of 4 or 
higher at a scale from 1 to 5 (see Table 2). For 
some aspects deviating individual indications have 
been given for the balance between presentation 
and workshop activities, and for applicability and 
use of ARIES. Training on the use of ARIES and 
instructions for the discrimination between mammal and poultry material were each requested once, 
although these items were included in the program. The time for the examination of the samples in the 
blind trials was occasionally indicated as too little (ANNEX 3). It would be advisable to organize future 
courses at different expertise levels (starting level, advanced level). There were no individual sets of 
materials available for the participants, which can result in cross-contamination of samples, and which 
has the consequence that slides regularly can not be prepared at the own work location but centrally. It is 
remarkable that the training course in Wageningen received the lowest scores over most aspects, 
although the program, introductions and scope of the training sessions were identical in all three training 
courses. This apparently more critical view of the participants in Wageningen should be noted in the 
evaluation of the local organization. The applicability and use of ARIES received a score of 4.0, and the 
system appeared to be helpful for instruction in a range of specific topics. ARIES was also consulted by 
participants independently.  
 
Quality of local organization (quality of the housing facilities, type of equipment, availability of tools 
and chemicals, quality of food and drinks, feasibility of the hotel). The quality of the equipment 
(microscopes, computers) is the most important aspect of this topic and received the only score below 4 
(3,5 overall average). In Wageningen a set of ten student microscopes from the Wageningen University 
was used, in Lyngby five different research microscopes were available, and in Gembloux nine different 
research microscopes were available for ten participants. Photo devices, monitors for instructions, 
polarization and phase contrast were only occasionally present. These situations were pointed out in 
several individual comments (see ANNEX 3). Despite the efforts of the organization teams to gather 
several compound and stereo microscopes at one site, it is clear that this is the most important issue for 
improvement for future courses. Lyngby scored best for food and drinks due to the excellent lunch 
buffet regularly available at the institute. The overall score for the quality of food, drinks and hotel is 
good, but this is not the major topic for the evaluation of the training courses. 
 
 
Aspect Score 
program 4.0 
general presentations 4.1 
introductions to microscopy 4.0 
time availability 4.2 
educational capacity of trainers 4.4 
applicability and use of ARIES 4.0 
Table 2. Scores at a scale from 1 (poor) to 5 
(excellent) for six aspects of the organized 
training courses.  
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General aspects (general organization, usability of the trained topics in own laboratory). The average 
score for general organization (4,4) and for usability of the trained topics in own laboratory (4,1) is 
good. It is, however, intriguing that the applicability of the trained skills does not receive a higher value 
than 4,1. An optimal usability would be the final ambition of future courses. Future training courses 
should additionally focus on quantification or on the detection of particles other than bones or muscles 
(feather meal, horn, leather, blood). It is remarkable that one of the participants asked to focus on feather 
meal, whereas this type of animal protein was deliberately included in the program. 
RIKILT Report number 2005.009 9
5 CONCLUSIONS AND RECOMMENDATIONS 
The following conclusions can be drawn: 
- The results show that the participants have achieved a sufficient level of expertise during the 
training courses. The detection of feather meal remains a problem. The implementation and effect of 
the new expertise in the own laboratory practice of the participants is not known. 
- The participants evaluated the training courses generally at the rating “good”. The equipment (e.g. 
microscopes) was disputed.  
- The consortium of organizing laboratories has increased the expertise for organizing training 
courses.  
- Documentation for the national organization of the official control of animal proteins is now 
available (e.g. one of a few central laboratories versus a network of regional laboratories, involved 
ministries, etc.), and address lists for most member states.  
 
Based on the experiences of the organizers and the evaluations, the following recommendations can be 
made: 
- The optimal number of participants for a training course is eight (8). Each participant should have a 
research microscope with filter sets for polarization and a set of chemicals and glassware at its 
possession. One stereo microscope for every two participants is sufficient.  
- The program should be adjusted and optimized, especially for the tests and for the included samples. 
The quality of the samples should be fixed and each participant should preferably have an own set 
of material (sample, sediment and flotation) of every sample. 
- The future CRL animal proteins should build up and maintain a collection of research microscopes, 
stereo microscopes, microscopes for instruction and other equipment necessary for organizing 
training courses in a regular way.  
- Training courses should be diversified for expertise level (starting level, advanced level). Additional 
sessions or courses for detection of specific parts (feather meal, horn, leather, blood), and for 
quantification, especially in the light of Directive 1292/2005/EC, are recommended. 
- Every official control laboratory should have a license of the support system ARIES. In this way a 
standardized set of information, documentation and identification tools is available. This situation 
would enhance harmonization of the official control method and the reliability of the detection. The 
future CRL can refer to ARIES at every occasion that support for NRLs or official control 
laboratories has to be provided, which will greatly optimize communication and possibilities for E-
learning. 
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ANNEX 1. Schedule and programme 
 
Table A 
  general, microscopy Sedimentation 
day 1 13:30 –16:30 introduction  
lectures:  microscopy v. Raamsdonk 
 legislation v. Holst/Boix 
 other methods Baeten 
 results of ring trials v. Holst/Boix 
 ARIES v. Raamsdonk 
 demo of sedimentation lab or media show 
 scope of the training   v. Raamsdonk 
 
day 2 9:00-12:15 training 1 group 1, 2 
 13:15 –16:30 training 1 group 3, 4 
day 3 9:00-12:15 training 1, plenary evaluation group 5 
 13:15 –16:30 training 2a, individual evaluation  
day 4 9:00-12:15 training 2b, individual evaluation  
 13:15 –16:15 Test  
day 5 9:00-12:30 extra practice for sedimentation and/or evaluation 
additional presentation or activities 
plenary evaluation of training 2a, 2b, test 
closing session 
 
    
Explanation: training 1 and 2a will be based on already prepared sediments 
training 2b is based on material sedimented by participants, there is at least one night    
between sedimentation and use of the material for drying. 
 
Detailed schedule per group of 2 participants (one participant per group in Lyngby) 
Table B 
group: 
day: 
1 2 3 4 5 
day 2,   9:00-10:30 sedimentation training 1 training 1 training 1 training 1 
day 2, 10:45-12:15 training 1 sedimentation training 1 training 1 training 1 
day 2, 13:15-14:45 training 1 training 1 sedimentation training 1 training 1 
day 2, 15:00-16:30 training 1 training 1 training 1 sedimentation training 1 
day 3,   9:00-10:30 training 1 training 1 training 1 training 1 Sedimentation 
day 3, 11:30-12:15 evaluation evaluation evaluation Evaluation Evaluation 
 
Materials 
Table C 
Materials: Pure     feeds     Practice 
 
Training: 
MMBM MB
M 
avian fish feather pure 0,1% 
MBM
5% 
fish 
0,1% 
MBM + 5 
% fish 
feather  
training 1: 2 2 1 4  1      5  
training 2a:      1 1 1 1 1  
training 2b:           5  
test:      1  1  1  1    
Samples noted in bold: has been sedimented by the participant.  
Samples noted in italics: has been sedimented by the hosting institute in advance. 
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ANNEX 2. Results of the blind tests for each training course 
Wageningen, May 2005  
(10 participants) 
 
 
first blind series, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   0 10 100 % 
5% none   1   9   90 % 
none 0.1%   9   1   90 % 
5% 0.1% 18   1   95 % 
 
 
second blind series, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   0 18 100 % 
2% none   2 16   89 % 
none 0.2% - -     - 
2% 0.2% 10   0 100 % 
 
 
third blind series, final test, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   0 10 100 % 
5% none   0 10 100 % 
none 0.5%  a   9   1   90 % 
none 0.1%   9   1   90 % 
5% 0.1%   9   1   90 % 
a: 0.5% feather meal 
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Copenhagen, September 2005  
(5 participants) 
 
 
first blind series, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   0   5 100 % 
5% none   0   5 100 % 
none 0.5%  a   3   2   60 % 
none 0.1%   4   1   80 % 
5% 0.1%   5   0 100 % 
a: 0.5% feather meal 
 
 
second blind series, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   1 16   94 % 
2-6% none   1 18   95 % 
none 0.1%  a   3   0 100 % 
8% 0.1%   3   0 100 % 
a: poultry MBM 
 
 
third blind series, final test, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   0   5 100 % 
5% none   1   4   90 % 
none 0.5%  a   4   1   80 % 
none 0.1%   5   0 100 % 
5% 0.1%   5   0 100 % 
a: 0.5% feather meal 
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Gembloux, October 2005  
(10 participants) 
 
 
first blind series, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   2   8   80 % 
5% none   2   8   80 % 
none 0.1% 20   0 100 % 
5% 0.1%   9   1   90 % 
 
 
second blind series, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   2  a 17   89 % 
5% none   0 19 100 % 
none 0.1%   8   1   89 % 
5% 0.1% - -     - 
a: due to label switching during sedimentation 
 
 
third blind series, final test, detection of terrestrial animal proteins 
 
Composition Results 
fish MBM present absent percentage correct 
none none   1   9   90 % 
5% none   1 19   95 % 
none 0.5%  a   5   5   50 % 
none 0.1%   9   1   90 % 
5% 0.1%   9   1   90 % 
a: 0.5% feather meal 
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ANNEX 3. Evaluation of each training course 
Wageningen, May 2005  
(10 participants) 
 
 
 excellent good acceptable moderate 
 (5) (4) (3) (2) mean 
 
quality of the housing facilities at RIKILT 5 5   4.5 
 
type of equipment (microscopes, computers)  4 5 1 3.2 
 
availability of tools, chemicals etc. 1 7 1 1 3.8 
program: balance between presentations 
and workshop activities 1 5 3 1 3.6 
quality of the general presentations (length, 
ease of understanding)  1 6 3  3.8 
 
quality of introductions to microscopy  7 3  3.7 
 
time availability for actual sample examination 3 6 1  4.2 
 
educational capacity of trainers  9 1  3.9 
 
applicability and use of ARIES 2 6 1 1 3.9 
 
quality of food and drinks at RIKILT 2 4 2 2 3.6 
 
feasibility of the hotel 3 4 2 1 3.9 
 
general organization 5 3 2  4.3 
 
usability of the trained topics in your own lab. 1 8 1  4.0 
 
topics to be included in the future:  identification of other animal components different to bones 
quantitative analysis (2) 
other confirmation tests 
 
Comments: better equipment: higher tables, chairs, better microscopes (2) 
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Copenhagen, September 2005  
(5 participants) 
 
 
 
 excellent good acceptable moderate 
 (5) (4) (3) (2) mean 
 
quality of the housing facilities at DPD 4 1   4.8 
 
type of equipment (microscopes, computers) 1 3 1  4.0 
 
availability of tools, chemicals etc. 3 1 1  4.4 
program: balance between presentations 
and workshop activities 2 2   4.5 
quality of the general presentations (length, 
ease of understanding)  3 2   4.6 
 
quality of introductions to microscopy 2 2  1 4.0 
 
time availability for actual sample examination 1 2 1 1 3.6 
 
educational capacity of trainers 5    5.0 
 
applicability and use of ARIES 1 4   4.2 
 
quality of food and drinks at DPD 5    5.0 
 
feasibility of the hotel 2 3   4.4 
 
general organization 5    5.0 
 
usability of the trained topics in your own lab. 3 2   4.2 
 
topics to be included in the future:  quantitative analysis (1) 
training on the use of ARIES 
 
Comments: too many samples or too little time to examine the requested samples according to the 
Directive; the time pressure forces you to take the easiest way, i.e. to start directly with the 
sediment 
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Gembloux, October 2005  
(10 participants) 
 
 
 
 excellent good acceptable moderate 
 (5) (4) (3) (2) mean 
 
quality of the housing facilities at CRA-W 2 8   4.2 
 
type of equipment (microscopes, computers) 1 5 3 1 3.6 
 
availability of tools, chemicals etc. 1 7 2  3.9 
program: balance between presentations 
and workshop activities 3 6 1  4.2 
quality of the general presentations (length, 
ease of understanding)  3 6 1  4.2 
 
quality of introductions to microscopy 2 8   4.2 
 
time availability for actual sample examination 6 2 2  4.4 
 
educational capacity of trainers 6 4   4.6 
 
applicability and use of ARIES 1 9   4.1 
 
quality of food and drinks at CRA-W  8 2  3.8 
 
feasibility of the hotel 3 7   4.3 
 
general organization 2 7 1  4.1 
 
usability of the trained topics in your own lab. 3 5 2  4.1 
 
topics to be included in the future:  samples with other prohibited particles, e.g. feather, horn, blood 
quantitative analysis (2) 
discrimination between poultry and mammals 
 
Comments: separate set of samples for each participant, too less polarization units, one set of stereo 
microscope and compound microscope for each participant (2), good training, good 
atmosphere 
RIKILT Report number 2005.009 
ANNEX 4. List of organizers, trainers and participants of the three training courses. 
 
Cntr Organization Name  organizer Email Address Address  
NL RIKILT – Institute of Food Safety Dr. L.W.D. van 
Raamsdonk 
leo.vanraamsdonk@wur.nl Wageningen 
the Netherlands 
 
B DG Joint Research Centre Food Safety & Quality 
Unit 
Dr. Chr. von Holst christoph.von-holst@cec.eu.int Geel  
Belgium 
 
B DG Joint Research Centre Food Safety & Quality 
Unit 
Dr. A. Boix-Sanfeliu Ana.BOIX-
SANFELIU@cec.eu.int 
Geel  
Belgium 
 
DK Ministry of Food, Agriculture and Fisheries, Danish 
Plant Directorate 
Dr.  J.S. Jorgenson jsj@pdir.dk Lyngby 
Denmark 
 
B Walloon Agricultural Research Centre  Dr. V. Baeten baeten@cra.wallonie.be Gembloux 
Belgium 
 
 
 
Cntr Organization Name  trainer Email Address Address training 
NL RIKILT – Institute of Food Safety Dr. L.W.D. van 
Raamsdonk 
leo.vanraamsdonk@wur.nl Wageningen 
the Netherlands 
all 
A Österreichische Agentur für Gesundheit und 
Ernährungssicherheit GmbH (AGES) 
Landwirtschaftliche Untersuchungen und Forschung  
Dr.  F. Wernitznig franz.wernitznig@ages.at Wien 
Austria 
Wageningen 
NL RIKILT – Institute for Food Safety Mr. V. Pinckaers victor.pinckaers@wur.nl Wageningen 
the Netherlands 
Wageningen 
DK Ministry of Food, Agriculture and Fisheries, Danish 
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Dr.  J.S. Jorgenson jsj@pdir.dk Lyngby 
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Arbe@lufa.bwl.de 
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Italy 
Copenhagen 
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